ABSTRACT Background. Reconstruction rates after mastectomy have been reported to range from 25-40 %; however, most studies have focused on patients treated in an inpatient setting. We sought to determine the utilization of outpatient mastectomy and use of breast reconstruction in Southern California. Methods. Postmastectomy reconstruction rates were determined from the California Office of Statewide Health Planning and Development database from 2006-2009 using CPT codes and similarly from an inpatient database using ICD-9 codes. Reconstruction rates were compared between the inpatient and outpatient setting. For the outpatient setting, univariate and multivariate odds ratios with 95 % confidence intervals were estimated for relative odds of immediate reconstruction versus mastectomy alone. Results. The percentage of patients undergoing outpatient mastectomy ranged from 20.4 to 23.9 % of the total number of all patients undergoing mastectomy. Whereas immediate inpatient reconstruction increased from 29.2 to 41.6 % (overall rate 35.5 %), the proportion of outpatients undergoing reconstruction only increased from 7.7 to 10.3 % (overall rate 9.1 %). Similar to the inpatient setting, in multivariate analysis, age, insurance status, race/ethnicity, and type of hospital were significantly associated with the use of reconstruction in the outpatient setting. Conclusions. A substantial number of patients undergo outpatient mastectomy with low rates of reconstruction. Although the choice of an outpatient mastectomy may certainly represent a selection bias for those not choosing reconstruction, an increase in the use of outpatient mastectomy may result in decreases in the use of postmastectomy reconstruction.
A potential quality measure of breast cancer care is the use of reconstruction following mastectomy. The National Accreditation Program for Breast Centers currently requires that all appropriate patients who undergo mastectomy receive preoperative referrals to reconstructive/ plastic surgeons (NAPBC Standard 2.18). At the same time, there has been increasing pressure on surgeons and hospitals to perform mastectomy as an outpatient procedure, with rates steadily increasing since the 1990s. [1] [2] [3] These efforts may be in direct conflict with each other.
After mastectomy for breast cancer, fewer than half of patients undergo reconstruction despite recognized benefits, such as improved quality of life and overall well-being for those selecting this option. [4] [5] [6] [7] [8] Many studies have cited differences in postmastectomy reconstruction rates based on multiple variables with rates ranging from 25 to 40 %; [9] [10] [11] [12] [13] [14] [15] however, most of these studies have focused on patients treated in an inpatient setting. For the outpatient setting, most studies have focused on the utilization of mastectomy alone without examining reconstruction rates. Our study had a twofold purpose: to determine the current rates of outpatient mastectomy for patients with breast cancer and to assess utilization of immediate breast reconstruction after mastectomy in the outpatient setting in Southern California.
METHODS

Patient Population
We selected patients with newly diagnosed breast cancer, either invasive carcinoma or ductal carcinoma in situ (DCIS), who underwent mastectomy and/or reconstruction between January 1, 2006 and December 31, 2009 in four Southern California counties (Los Angeles, Orange, San Bernardino, and Riverside) identified through the California Office of Statewide Health Planning and Development (OSHPD). As described previously, OSHPD releases an annual dataset providing information on patient demographics, hospital type, admitting diagnosis, inpatient procedures, length of stay, and type of insurance based on inpatient discharge records. 9, 10 Starting in 2005, OSHPD began releasing Ambulatory Surgery datasets with similar data items included in the inpatient dataset. To protect patient anonymity, OSHPD releases only de-identified data and masks one or more demographic variables.
International Classification of Diseases 9th Revision (ICD-9) diagnosis codes were first used to identify female breast cancer patients with invasive disease (174.0-174.9) and with DCIS (233.0). For this study, both invasive and DCIS cancers were considered as a single group due to small numbers of DCIS mastectomy cases in the outpatient setting. For procedures performed in the outpatient setting, patients were classified using Current Procedural Terminology (CPT-4) codes for mastectomy and/or reconstruction (Table 1) . In brief, simple mastectomy, radical mastectomy, and subcutaneous mastectomy were considered as a single group. For inpatient procedures, ICD-9 procedure codes were used to classify patients ( Table 1) . The current analysis is focused on immediate reconstruction because of the inability to track delayed reconstruction in the ambulatory setting. We evaluated the use of inpatient and outpatient implant reconstruction, whereas autologous flap reconstruction was investigated only in the inpatient setting since this procedure is currently not performed in the ambulatory setting. For both the outpatient and inpatient settings, patients with both a mastectomy procedure and a reconstruction procedure were classified as having immediate reconstruction. Because OSHPD data are de-identified and not linked across hospital visits or admissions, we assumed that any patient who underwent a mastectomy or reconstruction procedure in either setting was a unique individual.
Mastectomy rates as well as immediate reconstruction rates were compared between inpatient and outpatient settings. For the outpatient setting, univariate and multivariate odds ratios (OR) with 95 % confidence intervals (CI) were calculated using logistic regression to estimate the relative odds of immediate reconstruction versus mastectomy only by factors, including calendar year of surgery (2006, 2007, 2008, or , the proportion of outpatients undergoing immediate reconstruction rose to a much lesser degree, from 7.7 to 10.3 % (overall rate 9.1 %). Among the total number of patients with known age at surgery (N = 3,621) who underwent outpatient mastectomy during the defined time period, 4.5 % were younger than age 40 years, 46.1 % were between age 40-59 years, and 49.5 % were older than age 60 years. Among patients who underwent immediate outpatient reconstruction with known information on age (N = 319), 9.7 % were younger than age 40 years, 66.1 % were between age 40-59 years, and 24.1 % were older than age 60 years. Among patients undergoing outpatient mastectomy with known race/ethnicity (N = 2,717), 52.9 % were non-Hispanic white, 10.9 % were Hispanic white, 6.7 % were African American, and 11.6 % were Asian. Among patients who underwent immediate outpatient reconstructions with known race/ethnicity (N = 250), 62 % were non-Hispanic white, 10 % were Hispanic white, 4.4 % were African American, and 8.4 % were Asian. A total of 88.6 % of outpatient reconstruction procedures were performed in patients with private insurance compared with 6.2 % of patients with Medicaid and 4 % of patients with Medicare. The majority of outpatient mastectomies (91.2 %) and reconstructions (91.8 %) were performed at nonteaching hospitals and hospitals that were not designated cancer centers.
In multivariate analyses, age, race/ethnicity, insurance status, and type of hospital were significantly associated with the use of outpatient reconstruction (Table 3) 
DISCUSSION
There has been much interest in improving the low rate of reconstruction after mastectomy. Postmastectomy reconstruction has been proposed as an indicator of quality care for breast cancer patients and consideration of reconstruction is one of the required standards for 17 However, this law has not significantly affected reconstruction rates nor has it reduced the variability seen among geographic regions and patient subgroups. 18 The push to move toward outpatient mastectomy can be viewed as discordant with the efforts to provide reconstruction for all breast cancer patients undergoing mastectomies.
Many studies on outpatient mastectomy have focused on the Medicare population, aged 65 years and older. In this population, outpatient mastectomy has increased from 0 % in 1985 to 10.8 % in 1995 to 19.4 % in 2002. 1, 19 These data may underestimate the actual proportion of patients in the general population who undergo this procedure, however. Data from The Healthcare Cost and Utilization Project (HCUP) for 1996 showed that 6.8 % of all mastectomies were ambulatory mastectomies with a range of 3-22 % depending on the state. 3 Although there was no association of age with the use of this procedure, for patients aged 50 years or younger, the percentage of outpatient mastectomies was 7 % of the total number of mastectomies performed. In Florida, Ferrante et al. also demonstrated an outpatient mastectomy rate of 20.1 % in 1994. 2 More contemporary data show an increase in this rate with an outpatient rate of nearly 22 % across all ages in 2003 (range 4-48 % across 17 states). 20 Our rates of 20.4-23.9 % are consistent with these reports.
Our study has examined the proportion of patients undergoing outpatient mastectomies among several age groups, whereas previous studies have focused on the group aged 65 years and older. In our data, the majority of patients who underwent an outpatient mastectomy fell into the 40-59 years age group (46.1 %). This age group had high postmastectomy inpatient reconstruction rates (35 % for invasive carcinoma and 57 % for DCIS) according to our previous work. 9, 10 Even though patients treated in the outpatient setting between ages 40-59 years appear to have a high reconstruction rate (66.1 %), the overall reconstruction rate is low in the ambulatory setting (9.1 %). This implies that a significant number of patients who would otherwise have a high uptake of postmastectomy reconstruction are not undergoing this procedure; this is not accounted for in typical calculations of reconstruction rates after mastectomy. Few studies to date have focused on the use of immediate reconstruction after mastectomy in the outpatient setting. Bian and colleagues demonstrated lower reconstruction rates in the outpatient setting (4 vs. 13 % inpatient) for 65-to 69-year-old patients in 1998-2002. 21 A broader study across all age group reported that the likelihood of having immediate reconstruction in the ambulatory setting was 10 % that of patients having inpatient procedures. 3 These are consistent with our results, which demonstrate that the immediate reconstruction rate was 9.1 % for those in the outpatient versus 35.5 % in the inpatient setting. Focusing purely on the outpatient setting, our postmastectomy reconstruction rates of 7.7-10.3 % are much higher than the reported rates of 2 and 4 % found in the prior studies, which likely reflects the later time period covered by our study. 3, 21 Regardless, these percentages are far lower than what is generally considered to be the desired reconstruction rate. During our study period, the use of immediate reconstruction in the inpatient setting steadily increased over the 4-year period; however the increase in the outpatient setting was neither consistent nor substantial. In this study, we demonstrated that younger age, non-Hispanic white race, private insurance, and undergoing surgery at a teaching hospital were significantly associated with the use of immediate reconstruction after mastectomy in the outpatient setting.
That younger age was predictive of outpatient reconstruction is consistent with prior findings that younger age is significantly associated with the use of immediate reconstruction in the inpatient setting. 7, [9] [10] [11] [12] [13] 15, [22] [23] [24] [25] Concern about appearance and cosmetic outcome may explain the increased rates of reconstruction in younger patients. Additionally, the increasing number of comorbidities associated with increasing age also might explain the decreased use of reconstruction in older age groups. Although our study did not examine comorbidities as a variable, other studies have shown that the presence of any comorbidity decreases the odds of outpatient mastectomy. [1] [2] [3] 19 Because patients who undergo outpatient mastectomies should be relatively healthy compared with an inpatient cohort, one assumption is that comorbidity would be less of a factor limiting the use reconstruction in the outpatient setting.
Race and ethnicity were independently associated with the use of immediate reconstruction in the outpatient setting in our study, with lower rates in all minority groups. This recapitulates the data that we, as well as others, have previously shown in the inpatient setting. [9] [10] [11] 13, 15, 18, 24 Although the reasons behind the racial disparities seen in postmastectomy reconstruction are complex and multifactorial, our findings demonstrate that the disparities seen in the outpatient setting merit continued study of these issues.
Our study demonstrates the persistence of insurance status and type of hospital as predictive indicators of the use of reconstruction, with patients with private insurance almost three times more likely to undergo reconstruction as those with Medicaid insurance, despite the fact that both types of insurance are required to cover reconstruction. This is again consistent with previous work demonstrating this same relationship in the inpatient setting. 9, 10, 12, 14 This may be multifactorial in origin, including issues of patient choice, barriers to access to specialists, and potentially even differential reimbursement rates. In contrast to prior work on the inpatient side, NCI-CCC patients were less likely to receive reconstruction in the outpatient setting. This may reflect the higher use of autologous flap reconstructions performed at NCI-CCCs (demonstrated in one of our prior studies), a procedure that cannot currently be performed in the outpatient setting. 9 Although postmastectomy immediate reconstruction in the outpatient setting is not frequently utilized, it has shown to be feasible, with complication rates similar to those performed in the inpatient setting. In a study by Simpson et al., of 29 outpatient mastectomies with immediate reconstruction, only 1 (3 %) required a subsequent hospitalization for bleeding. 26 The overall complication rate was 24 % with three seromas, two cases of cellulitis, and one hematoma; most complications were managed in the outpatient office. This study's infection rate falls within reported infection rates (range 1-35 %) after inpatient postmastectomy reconstruction. 27 Infection after implantbased reconstruction has been shown to be associated with several factors, such as higher American Surgical Association (ASA) class, preoperative chemotherapy, and chest wall radiation, [27] [28] [29] all factors that not only may preclude a patient from having immediate reconstruction as an outpatient but also mastectomy as an outpatient. A metaanalysis evaluating surgical site infections (SSI) after breast surgery demonstrated that immediate reconstruction itself was not associated with higher rates of SSI. 29 Another factor potentially limiting the utilization of immediate reconstruction after outpatient mastectomy is concerns about postoperative pain. With the advent of local anesthesia infusion catheters, postoperative pain associated with breast procedures has been shown to be significantly reduced. These portable devices allow for either continuous or bolus infusions of local anesthetics up to 48 h to surgical sites. 30 A large meta-analysis of 44 randomized control trials identified improved analgesia with the infusion catheters, reduced opioid use, decreased hospital stay, and increased patient satisfaction. 31 A large prospective study (N = 687) evaluated the use of infusion catheters after augmentation mammaplasty; the majority of patients were discharged home 3 h after surgery and 89 % reported reductions in pain the evening of surgery. 32, 33 A study by Lu et al. demonstrated that patients undergoing reconstruction with tissue expanders had less postoperative pain in the recovery room (p \ 0.01) and reduced pain medication requirements (p \ 0.01) with infusion pumps compared with patients with conventional anesthesia. 34 Despite improving tools for postoperative pain relief that make the procedure technically feasible, concerns about the adequacy of pain control may continue to be a barrier for the use of outpatient immediate breast reconstruction.
This study has several potential limitations. Our data reflect the four counties in Southern California, limiting the study's generalizability. As previously discussed, there are geographic variations in the utilization of outpatient mastectomy: with women living in large metropolitan areas having higher rates of outpatient mastectomies and stateto-state variations as well. 1, 3, 21 Compiling all studies examining the use of outpatient mastectomy within the past decade, our range of 20.4-23.9 % falls within the range documented in other reports. Another limitation is that our study utilizes a large administrative database that relies on ICD-9 and CPT codes for patient identification, which can be imprecise for documentation of diagnoses and surgical procedures. It is unlikely that procedures codes would be systematically miscoded between outpatient and inpatient settings. Likewise, the use of OSHPD data, which represents a 100 % sample of the relevant area of study for this time period, increases the generalizability of these data. Finally, we cannot assess the appropriateness of the choice to forego reconstruction. It is certainly possible that patient choice represents a significant factor in patients' choosing reconstruction as well as the inpatient versus outpatient setting. It also should be noted that outpatient mastectomy may include patients who are not formally admitted to the hospital but may spend time in ''extended recovery'' or ''observation'' status, including physical overnight stays.
This study highlights the significant percentage of patients undergoing mastectomy as an outpatient procedure with low rates of reconstruction. Potential reasons for the low reconstruction rates in the ambulatory setting may be due to postoperative concerns, such as pain control for those being immediately discharged or technical issues in terms of the capability of outpatient-focused facilities. Most studies focusing on postmastectomy reconstruction rates have not taken into account the number of outpatient mastectomies being performed. Thus, many prior reports on postmastectomy reconstruction have underestimated the actual use of this important procedure as generally practiced. Disparities seen in the inpatient setting also occur in the outpatient setting and thus efforts to reduce these differences should also be incorporated in both milieus. Although we recognize that, currently, the choice of an outpatient mastectomy may represent a personal bias against reconstruction, the push toward outpatient mastectomy may result in decreases in the use of immediate postmastectomy reconstruction. It will be important to identify in future studies whether the increased use of outpatient mastectomy itself is a barrier to reconstruction after mastectomy by evaluating the role of patient choice. These current findings provide important information to health care policy makers that in the goal of containing health care costs we do not sacrifice quality care for breast cancer patients.
